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Epitome 



(57) [Abstract] 

[Technical problem] It makes it possible to prevent the external leakage of a lubrication fluid certainly by the 
simple configuration at the time of high-speed rotation. 

[Means for Solution] Set to a part for the periphery flank of all the thrust opposite fields S that form a pumping 
means SP to pressurize the lubrication fluid in the thrust opposite field S concerned by the bigger force than a 
rotation centrifugal force toward the method side of the inside of radial in a part for the periphery flank in the 
thrust opposite field S of the dynamic pressure bearing material 13 and the rotation member 22, and contain 
the thrust dynamic pressure bearing SB in it. The thing on which made it make the welding pressure which 
goes to the method side of the inside of radial by the above-mentioned pumping means SP (core side) always 
act. 
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[Claim(s)] : 

[Claim 1] While having the dynamic pressure bearing material which supported the revolving shaft with the 
dynamic pressure which pressurized the lubrication fluid with the dynamic pressure generating means, was 
m ! u .u ge u er 5 e dynamic P ress ure. ™<* was generated in the lubrication fluid To the thrust opposite field in 
which the shaft-onentations end face of the above-mentioned dynamic pressure bearing material and the 
shaft orientations end face of a rotation member which really rotates with the above-mentioned revolving 
shaft countered shaft orientations, and was formed To the part which thrust dynamic pressure bearing is 
prepared and follows the above-mentioned thrust opposite field by the side of the method of the outside of 
radial of the above-mentioned thrust dynamic pressure bearing In the hydrodynamic bearing equipment with 
which the fluid seal section which prevents the external outflow of the lubrication fluid by the side of the 
interior of the above-mentioned thrust dynamic pressure bearing was prepared To a part for the periphery 
flank in the thrust opposite field of the shaft-orientations end face of the above-mentioned dynamic pressure 
bearing material, and the shaft-orientations end face of said rotation member A pumping means to pressurize 
the lubrication fluid in the thrust opposite field concerned toward the method side of the inside of radial is 
established. The pumping means Hydrodynamic bearing equipment characterized by being made by the 
configuration of generating bigger inner direction side welding pressure than the rotation centrifugal force 
added to the lubrication fluid in the above-mentioned thrust opposite field at the time of rotation 
[Claim 2] Hydrodynamic bearing equipment according to claim 1 characterized by establishing said pumping 
means separately from said thrust dynamic pressure bearing, and arranging the pumping means concerned 
rather than the above-mentioned thrust dynamic pressure bearing to the field by the side of the method of the 
outside of radial. 

[Claim 3] Hydrodynamic bearing equipment according to claim 2 with which said pumping means is 
characterized by consisting of dynamic pressure generating slots of a spiral configuration while the dynamic 
pressure generating means of said thrust dynamic pressure bearing consists of dynamic pressure generating 
slots of a herringbone configuration. 

[Claim 4] Hydrodynamic bearing equipment according to claim 1 characterized by establishing the dynamic 
pressure generating means of said thrust dynamic pressure bearing so that said pumping means may be made 
to serve a double purpose. 

[Claim 5] Hydrodynamic-bearing equipment according to claim 4 with which a dynamic-pressure generating 
means of thrust dynamic-pressure bearing make said pumping means serve a double purpose consists of a 
dynamic-pressure generating slot of the herringbone configuration which consists of a slot by the side of the 
method of the outside of radial, and a slot by the side of the method of the inside of radial, and radial width of 
face of the slot by the side of the method of the outside of radial in the dynamic pressure generating slot of 
the herringbone configuration is characterized by to be formed more greatly than the radial width of face of the 
slot by the side of the method of the inside of radial. 

[Claim 6] Hydrodynamic bearing equipment according to claim 1 characterized by being constituted so that said 
pumping means may consist of a dynamic pressure generating slot of a spiral configuration and the dynamic 
pressure generating means in said thrust dynamic pressure bearing may be made to serve a double purpose 
with the pumping means concerned. 

[Claim 7] Hydrodynamic bearing equipment according to claim 1 characterized by said fluid seal section 
consisting of the capillary tube seal section formed by the periphery wall surface of said dynamic pressure 
bearing material. 
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JP-A-2003-1 48457 
DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

nrltl-h 6 InVenti °" ] invention relates to hydrodynamio bearing equipment equipped with the dynamic 

was , made to generate * ** PreSSUre Whi ° h ,ubri ^ion fluid 

[0002] 

I?hr^ ,0 fl °^ he Pr l° r + Art] In rece J nt vears ' development of the hydrodynamio bearing equipment which a 
lubrication fluid is made to generate dynam.c pressure and supports a revolving shaft in various rotation driving 
gears as bearing equipment for rotating body of revolution with high precision at high speed is furthered In 
such hydrodynamio bearing equipment, what adopted the thrust bearing section SB of structure as been the 
purposes, such as attaining thin shape-ization of the whole equipment, for example, shown in drawin g 8 and 
djawmtl » being proposed recently. Namely, it sets in the thrust bearing section SB shown in these drawings 
The rotation member 3 is attached in the revolving shaft 2 supported by the dynamic pressure bearing material 
1 free I rotation J. The above-mentioned thrust bearing section SB is constituted by the end face within shaft 
orientations in a part for the main flank of the rotation member 3 (illustration lower limit side) carrying out 
contiguity opposite, and arranging it at shaft orientations to the shaft-orientations end face (illustration upper 
limit side; of the above-mentioned dynamic pressure bearing material 1. 

[0003] While the proper lubrication fluid (illustration abbreviation) is poured in. as a dynamic pressure 
generating means against that lubrication fluid, the dynamic pressure generating slot 4 of a herringbone 
configuration is cut annularly, dynamic pressure is generated to the above-mentioned lubrication fluid 

pressure generating slot 4, and it is turning on the 
interior side of this thrust dynamic pressure bearing SB as [ acquire / the predetermined shaft-orientations 
surfacing force J. 

[0004] In order to acquire efficiently the surfacing force of the shaft orientations by the above-mentioned 
thrust dynamic pressure bearing SB at this time, it is desirable to set up so that a pressurization operation of 
the dynamic pressure generating slot mentioned above may be made to go to the method side of the inside of 
radial (core side). Therefore, he has set up more greatly than the pressurization operation by slot 4b by the 
side of the method of the inside of radial the pressurization operation (pumping operation) by slot 4a by the 
side of the method of the outside of radial which constitutes the above-mentioned dynamic pressure 
generating slot 4, and is trying to usually send the above-mentioned lubrication fluid into a core side by those 
differential pressure as shown by the arrow head in drawing 8 . 

[0005] On the other hand, from such thrust dynamic pressure bearing SB, in order to prevent the external 
outflow of the lubrication fluid in the thrust dynamic pressure bearing SB concerned, the fluid seal sections 5 
which consist of the capillary tube seal section etc. are formed successively by the part by the side of the 
method of the outside of radial. This fluid seal section 5 is constituted using the periphery side-attachment- 
wall side of the above-mentioned dynamic pressure bearing material 1. More specifically The proper clearance 
is formed between the periphery side-attachment-wall side of the dynamic pressure bearing material 1, and the 
inner circumference side-attachment-wall side of the counter plate 6 attached so that it might escape to said 
rotation member 3 and a stop member might be made to serve a double purpose. Taper-like seal space is 
formed by expanding the clearance continuously toward opening by the side of an illustration lower part. 
[0006] In forming the thrust dynamic pressure bearing SB which has such a configuration, it will be desirable to 
reduce the loss torque generated in the thrust dynamic pressure bearing SB concerned naturally, but 
[ therefore ] f making the bearing outside diameter of the above-mentioned thrust dynamic pressure bearing SB 
into a minor diameter if possible is performed as it depends conventionally, especially is shown in drawing 9 . 
That is, arranging the above-mentioned thrust dynamic pressure bearing SB into the part by the side of the 
core of all the thrust opposite fields currently formed between the shaft-orientations end face of the rotation 
member 3 mentioned above and the shaft-orientations end face of the dynamic pressure bearing material 1 is 
performed from the former. 
[0007] 

[Problem(s) to be Solved by the Invention] however, when the outer diameter of the thrust dynamic pressure 
bearing SB is made small in this way As opposed to the lubrication fluid which exists in the field by the side of 
the method of the outside of radial from the thrust dynamic pressure bearing SB It will be stopped by the 
welding pressure (pumping force) by the side of the method of the inside of radial by the thrust dynamic 
pressure bearing SB acting. A possibility that the lubrication fluid which exists in the field by the side of the 
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ZV^i °1 ° U i ? be f ring / / the / thrust dynamic pressure ] may disperse toward the method side of 
the outs.de of beanng (method s.de of the outside of radial) in response to the centrifugal force by rotation 
arises. 

[0008] Since the rotation centrifugal force added to this lubrication fluid is proportional to the square of 
rotat.onal speed when high-speed rotation which exceeds lOOOOrpm like the latest rotation driving gear 
especially is performed, a very big centrifugal force will be added to a lubrication fluid, scattering will be 
performed eas.ly. and a possibility that it may stop supporting and going out and a lubrication fluid may carry 
out external leakage is becoming strong in the holding power by the fluid seal section 5 mentioned above Arid 
rf the external leakage of a lubrication fluid occurs, the part and a lubrication fluid will be insufficient and will 
shorten the life of hydrodynamic bearing equipment. Moreover, in the equipment which requires a high 
clarification environment like HDD (hard disk drive), for example, the external leakage of the lubrication fluid 
mentioned above may cause [ of an internal device ] contamination, and a fatal problem may be given to the 
whole equipment. 6 e 

[0009] In addition in order to prevent the external leakage of the lubrication fluid from such thrust dynamic 

pressure beanng SB, narrow-izing the clearance between the members arranged near the thrust dynamic 

pressure beanng SB is also considered, but if it is made such, rotational loss torque will occur in the narrow- 

rn™ Space ' the fault of raising a drive curr ent will be invited, and it is not desirable 

L0010J Then this mvention aims at offering the hydrodynamic bearing equipment which enabled it to prevent 

the external leakage of the lubrication fluid from the thrust dynamic pressure bearing SB good by the simole 

configuration. 

[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem with the 
hydrodynamic bearing equipment concerning claim 1 To a part for the periphery flank in the thrust opposite 
field of the shaft-orientations end face of dynamic pressure bearing material, and the shaft-orientations end 
face of said rotation member A pumping means to pressurize the lubrication fluid in the thrust opposite field 
concerned toward the method side of the inside of radial is established, and the pumping means is made by the 
configuration of generating bigger inner direction side welding pressure than the rotation centrifugal force 
added to the lubrication fluid in the above-mentioned thrust opposite field at the time of rotation. Namely, 
according to the hydrodynamic bearing equipment concerning claim 1 which has such a configuration In a part 
for the periphery flank of all the thrust opposite fields containing thrust dynamic pressure bearing Since the 
welding pressure which goes to the method side of the inside of radial by the pumping means (core side) will 
always act Though a high speed is rotated when it constitutes so that thrust dynamic pressure bearing may be 
minor-diameter-ized and loss torque may be reduced, the external leakage of a lubrication fluid is certainly 
prevented with way side welding pressure among the above-mentioned pumping means. 

[0012] Moreover, with the hydrodynamic bearing equipment concerning claim 2, the pumping means in above- 
mentioned claim 1 is established separately from thrust dynamic pressure bearing, and the external leakage of 
a lubrication fluid is prevented good, making thrust dynamic pressure bearing the structure where loss torque is 
more small, since the pumping means concerned is arranged rather than the above-mentioned thrust dynamic 
pressure bearing to the field by the side of the method of the outside of radial. 

[0013] Furthermore, with the hydrodynamic-bearing equipment concerning claim 3, the configuration of a 
pumping means prevent the external leakage of a lubrication fluid is simplified, forming easily thrust dynamic 
pressure bearing of the same structure as usual, since the pumping means consists of dynamic pressure 
generating slots of a spiral configuration, while the dynamic pressure generating means of thrust dynamic 
pressure bearing in above-mentioned claim 2 consists of dynamic pressure generating slots of a herringbone 
configuration. 

[0014] With the hydrodynamic bearing equipment concerning claim 4, since the dynamic pressure generating 
means of thrust dynamic pressure bearing in above-mentioned claim 1 is established so that a pumping means 
may be made to serve a double purpose, the whole structure is simplified further again. 

[0015] On the other hand with the hydrodynamic bearing equipment concerning claim 5, a dynamic pressure 
generating means of thrust dynamic pressure bearing to make the pumping means in above-mentioned claim 4 
serve a double purpose It consists of a dynamic pressure generating slot of the herringbone configuration 
which consists of a slot by the side of the method of the outside of radial, and a slot by the side of the method 
of the inside of radial. The radial width of face of the slot by the side of the method of the outside of radial in 
the dynamic pressure generating slot of the herringbone configuration The external leakage of a lubrication fluid 
is prevented good, securing the former, an EQC, or the bearing engine performance beyond it from being 
formed more greatly than the radial width of face of the slot by the side of the method of the inside of radial 
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?nm^ y M abriCating ?t ym u me u ri J Ca,l J y tHe dynamic P^ssure generating slot of a general herringbone configuration 
L0016] Moreover with the hydrodynamic-bearing equipment concerning claim 6, the pumping means in above-' 
mentioned claim 1 consists of a dynamic pressure generating slot of a spiral configuration, and the external 
leakage of a lubrication fluid is prevented good, making a lubrication fluid generate the dynamic pressure for 
thrust surfacing with the hydrodynamic bearing equipment [ that it is very simple and low cost ] of structure 
from being constituted so that the dynamic pressure generating means in thrust dynamic pressure bearing may 
be made to serve a double purpose with the pumping means concerned. 

[0017] furthermore, with the hydrodynamic bearing equipment concerning claim 7 From the fluid seal section in 
above-mentioned claim 1 consisting of the capillary tube seal section formed by the periphery wall surface of 
dynamic pressure bearing material While a part for Mabe from thrust dynamic pressure bearing to the capillary 
tube seal section will be continuously filled up with a lubrication fluid and a lubrication fluid is fully secured to 
thrust dynamic pressure bearing Even if contact arises in the members in a part for Mabe from the thrust 
dynamic pressure bearing to the capillary tube seal section, when the lubrication fluid intervenes, generating of 
printing, galling, etc. is prevented good. 6 T 

[0018] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is explained to a 
detail based on a drawing, suppose that the outline of the hard disk drive (HDD) as an example which adopted 
the hydrodynamic bearing equipment first applied to this invention is explained in advance of it 
[0019] The whole HDD driving gear of the axial rotation mold shown in drawing 1 consists of a stator group 10 
as a holddown member, and a Rota group 20 as a rotation member attached from the illustration bottom to the 
stator group 10. Among those, the stator group 10 has the fixed frame 1 1 by which a screw stop is carried out 
to the fixed pedestal side which omitted illustration. Although this fixed frame 1 1 is formed from the aluminum 
system metallic material in order to attain lightweight-ization, the bearing sleeve 13 as a fixed bearing member 
formed in the bell shape is joined to the above-mentioned bearing electrode holder 12 by press fit or eye a 
thermal insert at the inner skin side of the annular bearing electrode holder 12 formed in it as set up into the 
abbreviation central part of the fixed frame 11 concerned. This bearing sleeve 13 is formed from copper system 
ingredients, such as phosphor bronze, in order to easy-ize hole processing of a minor diameter etc. 
[0020] Moreover, while the stator core 14 which consists of a layered product of a magnetic steel sheet is 
attached in the periphery clamp face of said bearing electrode holder 12, the drive coil 15 is wound around 
each salient pole section prepared in the stator core 1 4, respectively. 

[0021] Furthermore, into the feed hole established in the above-mentioned bearing sleeve 13, the revolving 
shaft 21 which constitutes the Rota group 20 mentioned above is inserted free [ rotation ]. That is, the 
dynamic pressure side formed in the inner circle wall section of the above-mentioned bearing sleeve 13 is 
arranged so that it may counter radial to the dynamic pressure side formed in the peripheral face of the above- 
mentioned revolving shaft 21, proper spacing is opened in shaft orientations and two radial dynamic pressure 
bearings RB and RB are constituted by the minute clearance part. More, through the several micrometers very 
small clearance, opposite arrangement is carried out at the shape of a periphery, and it is poured in or placed 
between details by the dynamic pressure side by the side of the bearing sleeve 13 in the above-mentioned 
radial dynamic pressure bearing RB, and the dynamic pressure side by the side of a revolving shaft 21 so that 
the lubrication fluids F, such as lubrication oil, a magnetic fluid, and Ayr, may continue in the direction of an 
axis in the bearing space which consists of the very small clearance. 

[0022] Both the dynamic pressure side of the above-mentioned bearing sleeve 13 and a revolving shaft 21 at 
least further again to one side For example, the slot for radial dynamic pressure generating which passes and 
consists of a ring bone configuration etc. is divided into 2 blocks in the direction of an axis, and is annularly cut 
in it. The lubrication fluid which omitted illustration according to a pumping operation of the slot for radial 
dynamic pressure generating concerned at the time of rotation is pressurized, and dynamic pressure is 
produced. With the dynamic pressure of the lubrication fluid The rotating hub 22 later mentioned with the 
above-mentioned revolving shaft 21 is made by the configuration by which axial support is carried out in the 
state of non-contact to the above-mentioned bearing sleeve 1 3 in a radial direction. 
[0023] In addition, a lubrication fluid is not stuffed into the one side of shaft orientations by the pumping 
operation with which it is set as the condition of having balanced to shaft orientations, therefore each radial 
dynamic pressure bearing RB concerned balanced as especially the pumping operation in each radial dynamic 
pressure bearing RB mentioned above is shown by the arrow head in drawing 2 . 

[0024] Furthermore, the rotating hub 22 which constitutes the Rota group 20 with the above-mentioned 
revolving shaft 21 consists of a member of the shape of an abbreviation cup which consists of an aluminum 
system metal, and junction hole 22a prepared in a part for the core of the rotating hub 22 concerned is joined 
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b l To? ?u° r ^ 3 th L TJ inSert ° ne t0 the M,ustrati °n upper limit part of the above-mentioned revolving 
shaft 21. This rotating hub 22 is equipped with disk installation section 22c which juts out of that drum section 
22b over the method of the outside of radial, and supports a record-medium disk in the direction of an axis 
while having approximately cylindrical drum section 22b which carries record-medium disks, such as a magnetic 
disk which omitted illustration, in the periphery section, and the above-mentioned record-medium disk is fixed 
by the illustration upper part side thrust of the clamper (illustration abbreviation) by which the screw stop was 
carried out so that it might cover from an illustration upper part side. 

[0025] Moreover, ring-around magnet 22d is attached in the inner circle wall side side of drum section 22b of 
the above-mentioned rotating hub 22 through the back yoke. While contiguity arrangement is carried out so 
that it may counter annularly to the periphery side edge side of each salient pole section in the stator core 14 
mentioned above, this ring-around magnet 22d inner skin A concerned ring-around magnet 22d shaft- 
onentations lower limit side It is made by the physical relationship which meets the magnetic-attraction plate 
23 attached in the fixed frame 11 side mentioned above, and shaft orientations. With the magnetic attraction 
between 22d of both [ these ] members, and 23 It is drawn to shaft orientations by the whole rotating hub 22 
£no*??f 8 ' ' S made by the conf te uration that a stable rotation condition is acquired 
L0026J On the other hand, it is blockaded by covering 13a and opening prepared in the illustration lower limit 
side of said bearing sleeve 13 is made by the configuration which the lubrication fluid in each radial dynamic 
pressure bearing RB mentioned above does not leak outside. 

[0027] Moreover, it is arranged so that the illustration upper limit side of the above-mentioned bearing sleeve 
13 and the illustration lower limit side in a part for the main flank of the rotating hub 22 mentioned above may 
counter, where shaft orientations are approached, and the thrust dynamic pressure bearing SB is formed in the 
part in the thrust opposite field S between the illustration upper limit side of these bearing sleeves 13 and the 
illustration lower limit side of a rotating hub 22. That is, the shaft-orientations opposite part of both the 
opposite dynamic pressure sides 13 and 22 that constitute the above-mentioned thrust opposite field S which 
it passes, and the thrust dynamic pressure generating slot SG of a ring bone configuration is formed, and 
include the thrust dynamic pressure generating slot SG as shown in drawing 3 is made by the thrust dynamic 
pressure bearing SB especially at least at one side. 

[0028] The dynamic pressure side by the side of the dynamic pressure side by the side of the illustration upper 
limit side of the bearing sleeve 13 which constitutes such thrust dynamic pressure bearing SB, and the 
illustration lower limit side of the rotating hub 22 which carries out contiguity opposite at it While opposite 
arrangement is carried out through the several micrometers very small clearance at shaft orientations, in the 
bearing space which consists of the very small clearance It fills up with lubrication fluids, such as oil, a 
magnetic fluid, and Ayr, continuously from the radial dynamic pressure bearing RB mentioned above. The 
above-mentioned lubrication fluid is pressurized by pumping operation of the thrust dynamic pressure 
generating slot SG mentioned above at the time of rotation, dynamic pressure is produced, and it is made by 
the configuration by which axial support is carried out in the state of non-contact [ to which said revolving 
shaft 21 and rotating hub 22 surfaced in the thrust direction with the dynamic pressure of the lubrication 
fluid ]. 

[0029] In the thrust opposite field S between the illustration upper limit side of the bearing sleeve 13 which 
mentioned above the above-mentioned thrust dynamic pressure bearing SB at this time, and the illustration 
lower limit side of a rotating hub 22 It is arranged at the part which is most equivalent to a periphery side, and 
sets to a part for the outermost periphery flank of the thrust opposite field S. It is made by the configuration of 
making a pumping means to pressurize the lubrication fluid which exists in [ whole ] the thrust opposite field S 
containing the above-mentioned thrust dynamic pressure bearing SB toward the method side of the inside of 
radial serve a double purpose. 

[0030] that is, it was prepared in the above-mentioned thrust dynamic pressure bearing SB — passing — the 
thrust dynamic pressure generating slot SG of a ring bone configuration — the method slot SG1 of the outside 
by the side of the method of the outside of radial, and the method slot SG2 of the inside by the side of the 
method of the inside of radial — flat-surface abbreviation — " — passing — although made by the 
configuration connected in the shape of a character The radial width of face L1 in the method slot SG1 of 
outside among both the slots SG1 and SG2 that make those herringbone configurations Only the amount more 
proper than the radial width of face L2 in the way slot SG2 in by the side of the method of the inside of radial 
is formed for a long time <L1> L2). It is set up so that only an amount with the welding pressure (pumping force 
P1) more proper than the welding pressure (pumping force P2) which goes to the radial outside by the method 
slot SG2 of the inside of the above which goes to the method side of the inside of radial by the method slot 
SG1 of the outside (core side) may become large (P1> P2). 
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[0031] Therefore, the differential pressure (P1-P2) of the welding pressure by both [ these ] the slots SG1 and 

,s set as the a PP |,ed force which S° es to a core side, and the lubrication fluid which exists in the thrust 
opposite field S containing said thrust dynamic pressure bearing SB will be pressurized by it toward the method 
side of the ins.de of radial (core side). Thus, the thrust dynamic pressure bearing SB in this operation gestalt It 
is made by the configuration of making a pumping means to pressurize the lubrication fluid in the above- 
mentioned thrust opposite field S toward a core side serve a double purpose. The above-mentioned differential 
pressure (P1-P2) which is the pressurization applied force by the pumping means It is set up so that it may 
become larger than the rotation centrifugal force F added to the lubrication fluid which is in the above- 
mentioned thrust opposite field S, and exists in the field of the method of the outside of radial from said thrust 
dynamic pressure bearing SB at the time of rotation (>F). (P1-P2) 

[0032] Furthermore, the fluid seal section which consists of the capillary tube seal section 24 is formed by the 
outermost peripheral wall side of the bearing sleeve 13 as the above-mentioned dynamic pressure bearing 
material. Namely, the capillary tube seal section 24 as this fluid seal section It is prepared so that it may be 
formed successively from the method side of the outside of radial to the thrust opposite field S of the shaft 
orientations containing the thrust dynamic pressure bearing SB mentioned above. The periphery wall surface of 
the above-mentioned aforementioned bearing sleeve 13, The above-mentioned capillary tube seal section 24 is 
formed by the inner circle wall side of the counter plate 25 as an omission stop member formed so that it 
might counter radial [ of the bearing sleeve 13 / the periphery wall surface and radial ]. The above-mentioned 
counter plate 25 consists of a ring-like member fixed to flange 22e prepared in the rotating hub 22 mentioned 
above, and is forming taper-like seal space by expanding continuously the clearance between the inner circle 
wall side of the counter plate 25 concerned, and the periphery wall surface of the bearing sleeve 1 3 mentioned 
above toward opening by the side of an illustration lower part. And it fills up with it continuously until the 
lubrication fluid in the above-mentioned thrust dynamic pressure bearing SB results in the capillary tube seal 
section 24. 

[0033] Moreover, at this time, as it ******s to the method side of the outside of radial, ****** flange 13b is 
prepared in the illustration upper limit part of the above-mentioned bearing sleeve 13, and it is arranged so that 
a part of that ****** flange 13b may counter shaft orientations to some counter plates 25 mentioned above. 
And said rotating hub 22 is made by both these members 13b and 25 by the configuration of preventing slipping 
out to shaft orientations. 

[0034] In a part for the periphery flank of all the thrust opposite fields S that contain the thrust dynamic 
pressure bearing SB with this operation gestalt which has such a configuration The welding pressure (P1-P2) 
which goes to the method side of the inside of radial by the thrust dynamic pressure bearing SB which makes a 
pumping means serve a double purpose (core side) Though a high speed is rotated when it constitutes so that 
it will always act, thrust dynamic pressure bearing SB may be minor-diameter-ized and loss torque may be 
reduced The external leakage of a lubrication fluid is certainly prevented with way side welding pressure among 
the thrust dynamic pressure bearings SB which make the above-mentioned pumping means serve a double 
purpose. 

[0035] Since it is prepared so that the thrust dynamic pressure bearing SB which constitutes the dynamic 
pressure generating means [ in / especially / at this time / at this operation gestalt / the thrust dynamic 
pressure bearing SB ] may make a pumping means serve a double purpose, simplification of the whole 
equipment structure is attained as compared with the case where each is prepared separately. 
[0036] Furthermore, with this operation gestalt, the external leakage of a lubrication fluid is prevented good, 
securing equivalent to the former, or the bearing engine performance beyond it only by a dynamic pressure 
generating means of the thrust dynamic pressure bearing SB to make a pumping means serve a double purpose 
fabricating asymmetrically the dynamic pressure generating slot of a general herringbone configuration. 
[0037] Furthermore, with this operation gestalt, since the fluid seal section attached to the thrust dynamic 
pressure bearing SB consists of the capillary tube seal section 24 formed by the outermost peripheral wall side 
of a bearing sleeve 13, a part for Mabe from the thrust dynamic pressure bearing SB to the capillary tube seal 
section 24 will be continuously filled up with a lubrication fluid, therefore a lubrication fluid is fully secured to 
the above-mentioned thrust dynamic pressure bearing SB. Moreover, even if there is each ****** member 
arranged at the part when it contacts other members according to the impulse force from the outside etc. until 
it results [ from the thrust dynamic pressure bearing SB ] in the capillary tube seal section 24, generating of 

printing, galling, etc. is prevented by mediation of a lubrication fluid good. 

[0038] On the other hand with the operation gestalt shown in drawing 4 and drawing 5 which were expressed 
with the same sign, the same structure as the operation gestalt mentioned above [ in the thrust opposite field 
S between the illustration upper limit side of a bearing sleeve 13, and the illustration lower limit side of a 
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rotating hub 22 ] While being prepared so that the thrust dynamic pressure bearing SB equipped with the 
dynam,c pressure generating slot of a herringbone configuration may make a minor diameter to a core side The 
pumping means SP for preventing the external outflow of the lubrication fluid in the above-mentioned thrust 
opposrte field S is formed in the field by the side of the method of the outside of radial of the thrust dynamic 
l e ! n S c U o p bear ' ng SB se f arate| y from sai <» t^ust dynamic pressure bearing SB. The above-mentioned pumping 
means SP m this operation gestalt cons.sts of dynamic pressure generating slots of a spiral configuration and 
rnn£ a . n ?f at 3 f the outermost Periphery of the above-mentioned thrust opposite field S 
L0039J Thus, in this operation gestalt. the external leakage of a lubrication fluid is prevented good, making 

™Zn« tp am,C FSTZ g ^ B J nt ° Structure where ,oss tor <1 ue * more small, since the pumping 

w ^ 11 established separately from the thrust dynamic pressure bearing SB in the field by the side of the 
method of the outs.de of radial from the thrust dynamic pressure bearing SB. Furthermore, the configuration of 
a pumping means SP to prevent the external leakage of a lubrication fluid is simplified, forming easily the thrust 
dynamic pressure bearing SB of the same structure as usual 

[0040] Moreover, the pumping means SP is established, and it consists of operation gestalten shown in drawin g 
6 and drawing 7 wh.ch expressed with the same sign the same structure as the operation gestalt mentioned 
above so that the pumping means SP may make the dynamic pressure generating means of thrust dynamic 
pressure beanng serve a double purpose. That is. the above-mentioned pumping means SP is formed from the 
dynamic pressure generating slot of a spiral configuration, and while calling at the dynamic pressure generating 
slot of the spiral configuration concerned, he is trying to obtain the dynamic pressure for surfacing for thrust 
bearing, and the dynamic pressure for preventing the external leakage of a lubrication fluid to coincidence with 
the welding pressure (pumping force) by the side of a way (core side). 

[0041] According to such an operation gestalt, as compared with the case where the external leakage of the 
lubrication flu.d concerned was prevented good, and each dynamic pressure generating means is established 
separately, simplification of structure is attained by the hydrodynamic bearing equipment [ that it is very simple 
fnn/o-T COSt structure ' makir, g a lubrication fluid generate the dynamic pressure for thrust surfacing 
L0042J As mentioned above, although invention made by this invention person was concretely explained based 
on the operation gestalt, it cannot be variously overemphasized in the range which this invention is not limited 
to the above-mentioned operation gestalt, and does not deviate from the summary that it is deformable. 
[0043] For example, although each operation gestalt mentioned above applies this invention to an HDD spindle 
motor, this invention is applicable similarly to a variety of other hydrodynamic bearing equipments. 
[0044] 

[Effect of the Invention] As explained above, the hydrodynamic bearing equipment concerning claim 1 To a part 
for the periphery flank in the thrust opposite field of dynamic pressure bearing material and a rotation member 
In a part for the periphery flank of all the thrust opposite fields that establish a pumping means to pressurize 
the lubrication fluid in the thrust opposite field concerned by the bigger force than a rotation centrifugal force 
toward the method side of the inside of radial, and contain thrust dynamic pressure bearing Since the welding 
pressure which goes to the method side of the inside of radial by the above-mentioned pumping means (core 
side) is made to always act Though a high speed is rotated when it constitutes so that thrust dynamic pressure 
bearing may be minor^diameter— ized and loss torque may be reduced The dependability of hydrodynamic 
bearing equipment can be raised among the pumping means of a simple configuration, being able to prevent the 
external leakage of a lubrication fluid certainly, and attaining miniaturization and thin shape-ization of 
equipment with way side welding pressure. 

[0045] Moreover, since the external leakage of a lubrication fluid is prevented good, the hydrodynamic bearing 
equipment concerning claim 2 establishing separately from thrust dynamic pressure bearing the pumping means 
in above-mentioned claim 1 , and raising the engine performance of thrust dynamic pressure bearing, the 
effectiveness mentioned above can be acquired certainly. 

[0046] Furthermore, while the hydrodynamic bearing equipment concerning claim 3 constitutes the dynamic 
pressure generating means of thrust dynamic pressure bearing in above-mentioned claim 2 from a dynamic 
pressure generating slot of a herringbone configuration Constituting a pumping means from a dynamic pressure 
generating slot of a spiral configuration, and forming easily thrust dynamic pressure bearing of the same 
structure as usual Since simplification of the configuration of a pumping means to prevent the external leakage 
of a lubrication fluid is enabled, in addition to the effectiveness mentioned above, improvement in productivity 

can be aimed at. 

[0047] Since the hydrodynamic bearing equipment concerning claim 4 establishes the dynamic pressure 
generating means of thrust dynamic pressure bearing in above-mentioned claim 1 so that a pumping means 
may be made to serve a double purpose, and it simplifies the whole structure, in addition to the effectiveness 
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mentioned above, it can raise productivity further further again 

[0048] On the other hand, the hydrodynamic bearing equipment concerning claim 5 constitutes a dynamic 
pressure generating means of thrust dynamic pressure bearing to make the pumping means in above- 
mentioned claim 4 serve a double purpose from a dynamic pressure generating slot of a herringbone 
configuration. Only by forming more greatly than the width of face of the slot by the side of the method of the 
ms.de of rad.al the width of face of the slot by the side of the method of the outside of radial in the dynamic 
pressure generating slot of the herringbone configuration, and fabricating asymmetrically the dynamic pressure 
generating slot of a general herringbone configuration Since the external leakage of a lubrication fluid is 
prevented good, securing the bearing engine performance beyond it, in addition to equivalent to the former or 
the effectiveness mentioned above, improvement in productivity can be aimed at 

[0049] Moreover, since it prevents the external leakage of a lubrication fluid good, the hydrodynamic-bearing 
equ.pment concerning cla.m 6 considering the pumping means in above-mentioned claim 1 as the configuration 
which makes thrust dynamic-pressure bearing serve a double purpose as a dynamic-pressure generating slot 
of a spiral configuration, and making a lubrication fluid generate the dynamic pressure for thrust surfacing with 
the hydrodynamic-bearing equipment of structure [ that it is very simple and low cost ]. in addition to the 
effectiveness mentioned above, it can raise productivity further. 

[0050] The hydrodynamic bearing equipment concerning claim 7 furthermore, by having constituted the fluid 
seal sect.on ,n above-mentioned claim 1 from the capillary tube seal section formed by the periphery wall 
surface of dynamic pressure bearing material Since it constitutes fully securing the lubrication fluid to thrust 
dynamic pressure bearing so that neither printing nor galling may occur by contact of the members in a part for 
Mabe from the thrust dynamic pressure bearing to the capillary tube seal section In addition to the 
effectiveness mentioned above, the life nature and dependability of hydrodynamic bearing equipment can be 
raised further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a longitudinal-section explanatory view showing the outline of the spindle motor for HDD of 
the axial rotation mold equipped with the hydrodynamic bearing equipment concerning this invention. 
[Drawing 2] It is the longitudinal-section explanatory view which expanded and expressed the hydrodynamic 
bearing equipment used for the spindle motor for HDD shown in drawing 1 . 

[Drawing 3] It is a flat-surface explanatory view showing the configuration of the thrust dynamic pressure 
generating slot established in dynamic pressure bearing shown in drawing 2 . 

[Drawing 4] It is the longitudinal-section explanatory view which expanded and expressed thrust dynamic 
pressure bearing of the hydrodynamic bearing equipment in other operation gestalten of this invention. 
[Drawing 5 J It is a flat-surface explanatory view showing the configuration of the dynamic pressure generating 
slot established in thrust dynamic pressure bearing shown in drawing 4 . 

[Drawing 6 1 It is the longitudinal-section explanatory view which expanded and expressed thrust dynamic 
pressure bearing of the hydrodynamic bearing equipment in the operation gestalt of further others of this 
invention. 

[Drawing 7] It is a flat-surface explanatory view showing the configuration of the dynamic pressure generating 
slot established in thrust dynamic pressure bearing shown in drawing 6 . 

[Drawing 8] It is the longitudinal-section explanatory view which expanded and expressed thrust dynamic 
pressure bearing in conventional hydrodynamic bearing equipment. 
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[Drawing 9] It is a flat-surface explanatory view showing the configuration of the dynamic pressure generating 

slot established in thrust dynamic pressure bearing shown in drawing 8 . 

[Description of Notations] 

13 Bearing Sleeve (Bearing Member) 

1 3b ****** flange 

21 Revolving Shaft 

22 Rotating Hub (Rotation Member) 

24 Capillary Tube Seal Section (Fluid Seal Section) 

25 Counter Plate 

RB Radial dynamic pressure bearing 
S Thrust opposite field 

SG Thrust dynamic pressure generating slot 
SB Thrust dynamic pressure bearing 
SG1 Method slot of outside 
SG2 Method slot of inside 
SP Pumping means 
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[Drawing 1] 




[Drawing 51 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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[Drawing 6l 
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